Many organisms, including some mammals, fish, and invertebrates, enter suspended animation when their surrounding environment becomes unfavorable. In the nematode Caenorhabditis elegans, severe oxygen deprivation (anoxia) can induce suspended animation, a process that can be fully reversed, even after several days. The mechanisms controlling this process have been unclear, but it has been suggested that gene products may direct the suspension of biological processes, although these gene products have been difficult to identify. In the November 7 Science, Todd G. Nystul and colleagues at the Fred Hutchinson Cancer Research Center report a spindle checkpoint component that is required for suspended animation in C. elegans (Science 2003, 302:1038-1041).
Nystul et al. used RNA interference (RNAi) to test 2445 open reading frames (ORFs) for involvement in anoxia-induced suspended animation, and they identified an ORF that caused C. elegans embryos to lose viability upon exposure to anoxia. The gene was subsequently named san-1 -for suspended animation 1 -and was observed to be specifically required for anoxia-induced suspended animation, since its loss had no effect on viability under normal conditions (normoxia) or less severe oxygen depletion (hypoxia). The homology of the SAN-1 protein suggested it could be a spindle checkpoint component, and it was subsequently shown to be localized to the poleward faces of chromosomes during metaphase. SAN-1 was also shown to be necessary for nocodazole-induced spindle checkpoint activity, suggesting that spindle checkpoint components were necessary for suspended animation.
